Behavior of blood vessels during lower-leg lengthening using the Ilizarov method.
Using a ring fixator, lengthening of the right lower leg by 2.5 cm at a distraction rate of 2 x 0.5 mm per day was performed in 24 beagle dogs. After a postoperative latency period of 5 days and a distraction phase of 25 days, half the dogs were killed (30-day group). The remaining half were killed after a second interval of 25 days (55-day group). After the experiment, the anterior tibialis artery and vein with their supporting vessels, as well as the lesser saphenous vein of both the lengthened right side and the control side were excised and examined histologically, histomorphometrically, and electron microcopically. No morphologic changes of the vascular walls and no increase of collagenous or elastic fibers could be found. The histomorphometric evaluations showed a significant increase in the number of vasa vasorum in the dogs of both the 30- and 55-day groups. No significant difference in thickness of the vascular wall, tunica media, and adventitia could be observed between the lengthened and the control side in both dog groups. It seems that blood vessels can adapt to continuous tension during callus distraction without suffering structural damage and are the least limiting factor concerning distraction speed, distraction rhythm, and distraction length during callus distraction.